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(54) KOHCTPyKUHH 3A60H CKBAXUHbl 
(57) H3o6peTeMne othocmtc» k kohctpykuwh 
cKB3xtMHbi. Ue/ib - yMeHbiueHne TpyAoeMico- 
ctm pa60T. nocne 6ypeHM» ckbsxhhw ao 
kpob/im npoAYKTMBHoro o6beKT3 4 cnycxaioT 
3Xcn/iyaTauiiOMMyio xo/ioHMy 1 w ueMeHTwpy- 
iot ee. Aa/iee ocymecT8/iflK>T 6ypemie npo- 
AyxTHDHoro o6bexT3 4 ao/iotom. A^aMeTp 
KOTOporo MeHbiue BHyTpeHHero A"3MeTpa 
3Kcn^yaTauM0HM0A xohohmu 1. nocne nero 
pacuiMp»K)T ce p33ABW*NWMM paciuwpiiTe- 
jiamm. Bwno/iH*K>T pa60TW no M3MepeHHK> 
<j>a KTMHec ko ro A^aMeTpa ctbo/is CKea*uHbi. 
Co6mp3K>t nep<t>opwpoB3HHyK) o6caANy»o ko- 
flOMMy (nOK) Tpy6 3 M3 Metan/ia c naM»Tb»o 
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uumiHflpu l «ecKOw <bopMu c napyaaiuM a"»v 
MeTpoM. paeMbiM AHa^eTpy pocwupen Moro 
oeona CKoaxmibi. h bhytpcmhum AuaMeTpOM 
6onbtue oKyipeHHero AwaMeTpa axcn/iyaTaqvi- 
ohhoA kohomhm. nepcA cnycKOM b ocoattiuty 



nOK 3 nptVXOKH rJ>opMy c nonepcMHWMu paa- 
MepaMn. oGecncswBaioutwM" coo6oahwA 
cnyCK ec o unTcpoan sa/ieranufl npOAy*THBHo- 
ro o6be>aa 4. B 3tom uHTepoane nOK 3 narpe- 

BaKDT AO BOCCTOHOO/ieMHP «|)0PMW. 4 U/l. 



H3o6peTeHMe othochtca k Me<lrrera30AO- 
6wMe m MO*er 6biTb ncnoab30Bano npu CTpo- 
urenbCTBe cxaa>KtiH. 

H3BCCTH3 KOMCTpyKltM* 3360» CKB3>KHHbl. 

BKn»OM3K)iuan SKcnnyaTauuonnyio KO/iOHtiy. 
cnytucHHyK) ao xpoo/w npoAyKTviBiioro oGbex- 
ts. noTaiiHyio xo/iOHny c ncp<t>opiipooa»mbiMn 
OTeepcnifiMii (iucn»M;i). ycTanoB/ieHHyio npo- 

THB npOAVKTMOMOrO o6bOKT3. npH 3T0M HdpyXC- 
HbJW AM3MCTP nOTdftHOA KOHOMHW MeHbUJe 

AnaweTpa ctbo/13 CKriattVHbi, a nocneAHwii 
Mesitiuo oMVTpCHM^ro A^awcTpa 3Kcn/iyaT3- 

IVlOHHOi: KOnOHMbl. 

Oais-iko a Aa»*HOii KOMcrpyKitmi 3360a 
BMyTpemuifc A«^« r - T P noraftMOvi ncp4>opupo- 
aaMMOii Kor.oHHbi cvmectBenHO MCiibUJe anyr- 
pen tiro A^aMeTpa oKcnnyaTauuoHHOM 
KcnoHHU. mto onpeAen«eT »<M3Kyto npOAYXTWB- 
WSJ* ckbo:kiihu m 33TpyAHneT ee o6cny>KHB3- 
nii<? •.; "** cn.'iyaTamno. 

ilpn mp./wuhi <.o:n,u*?aoro 303opa Aaa/ie- 
mvic .ta cienKy CKonxuiw b npoucccc ec axc- 
rr^a^iiMi' yMCMMuoeTca h co BpcneHeM 
npiicroo/ibnaa sona cxcaxwnbi paapyiuseTca. 
noc!CAi«ec latcxe npnBOAur * pa3pyuionMio 
ncraviHoii koaohhw. 

Hau6o/iee 6nu3xa k npeA/iaraeMovi xohct- 

pyKUl^ CKODJKHMbi . BK*lK)M3K)lUa« 3KCnny3T3- 

Uhohm/O KonoHMy. cnymenHy>o AO xpoonw 
npoAyKni8Moroo6beicTa.pDCiiinpeMMbi^CTBo/i 
CK03KUHU b MHTepB3nc 3aner3it;i« npoAy*- 
TUBMoro o6bCKTa. noTaviHy»c nep<t>opwpoaaH- 
nyK) KoaoHHy odcaAHbix Tpy6. ycTanonneiiMyfO 
npOTuo MHTcpoana 33/ierann« npo/iyKTMBHoro 
o6bCKTa. npu 3 tom j\nn npeAynpe*Aenw« paa- 
pytueMun nnacTa r.c/ibtiCBoe npocTpanCTBO 33 
noTavmow kojiohho* h36mb3»ot rpaanwHO- 
necM3MbiM ^u/ibrpoM. l43necTnan xoncTpyx- 
un» cKBaxuMM o6/iaA3eT c/tenyiouiMMM 
MeAOCTatKaMw: obicoKa TpyAoeMxocTb pa6oT 
no C03A3HUK) rpaBvwMO-nccMaHoro <t>wabTpa; 
no Mepe 3Kcn/iyaTauiin rpSBiiitno-nccHatibiM 

<t>MnbTp 330HB3CTC« W npOAYKTHBHOCTb CKB3" 

xvihw yMeiibiuaeTCfl; ManuCt anaMeTp noTaii- 
hom K0/)0MMW * onpeAcnflCT Mil 3 k y K) 
npoAyKTMBMOCTb CKBaxuHw m 3aTpyAM»eT ee 
o6cnyxuBaHwe 11 3KcnnyarauMK>. 

Uenb n3o6peTeHti» - yMcubuiCMne t pyAO* 
eMKOCTM pa0oTnyBe/)HMOiuic npoioooninenb- 

MOCTH CKB3XHHW. 



yK333MHafl ue/»b AOCTviraeTcn tgm, mto b 
KoncTpyKuvm CKsaxMHw. BK/iwvaioiuea axe- 
n/iyaTaunoHMyio ico/iouHy. cnymenHyK) ao 
Kposnvf npOAyKTMBMoro o6beKT3. paciunpeH- 

5 hum cTBoa CKOSKHHW b MHTcpoane 3a/»eraHn» 
npOAYKTvioHoro o6beKTa. nep^opMpooaHHyio 
KonoHny. ycTaHOB/iCHHyio npoTtia MHTepaana 
3aneraMnq npoAyKTMBHoro o6beKT3. nep<J>opn- 
pooaHnan KO/iOHHa o6c3AHbix Tpy6 Bbino/iHena 

10 M3 MeTa/i/ia c naMATbK). ooccraHaB/iMBaioiucrt 
nepB0H3H3/ibHy»o 4>opMy noc/ie cnycKa ee o 
MHTepBa/i KpenneHMJi, npwMGM napy>KHbivi am- 
aMeTp nep(t>opnpoeaMHOM ko/iohhw o6caAHbix 
Tpy6 nepBOH3ManbHow unnnHAP^eCKOM <}>op- 

15 mw paaen AviaMeTpy CTBona ckb3>khhw. a bhyt- 
penHMw AwaMCTp 6o/ibiue BMyTpeHHero 
AiiaMeTpa 3KcnnyaTaunoHHOM ko/iohhw. 

npMHuun Ae^CTBun MeTsnna c naMATbK) 
33KA K>HaeTc$i b c/ieAyK)meM. 

20 M3BecTMO. mto MMeiOTcn MeTa/inwMecKvie 
cnnaaw. y kotopwx Mcynpyrue Ae^opMauwH 
noniiccTbio BOCCTaHaBnviBawTcn npvi chrtmm 
narpy3KM nnn Harpesa. T.e. MCTann. "BcnoMw- 
H3«". npno6peT3eT npe^HioK) ^opMy. 3to no- 

25 neHue. o6M3pyxeHHoe bo Mnorwx mmctwx 
MeTannax, cn/iassx a MeTa/innMecxnx KOMno- 
3iiuw»x. Ha3biBaeTca 3<M>e>aoM naM»Tn 4>op- 

Mbl. 

H3 <J>nr. 1 npeACTaB/iena cxeMarvtMecxvi 
30 npeAiaraeMa* KOHCTpyxuvifl aa6on cKeaxMHbi: 
ho <t>wr. 2 - cencMMe A-A na <J>nr. 1 : Ha <t>wr. 3 - 
Ae<t>opMMpoBaHHa» nepeA cnycxoM b ckb3xm- 
ny noTafinafl ko/iohh3: na <J>ur. 4 - ceMenwe B-B 
Ha (f)wr. 3(Havi6onbiunvi AnaMeTpnonepennoro 

35 CeMeHMfl Ae4>OpMHpOB3HHOM KOnOHMbl MCMb- 

uje BHyTpennero A^aMeTpa 3KxnnyaTannoM- 

HOW KOAOHHW). 

KoHCTpyxuMw 3a6oji CKaajKMHW BK/iK>naeT 

3Kcn/iyaTaunoHHyK) xo/JOHHy 1. pacuJMpeHMbivi 

40 CTBon 2 CKBaxMHbi b MHTepaane aanerannw 

npoAyxTMBHoro o6bexTa 4 u nep<J)opMpoBaH- 

nyK> Koaonny 3 o6c3Ahwx Tpy6. 

riocne 6ypenvifl CKBaxuHbi ao Kpoonu npo* 

AyxTMBHOro o6beKTa 4 cnycxaiOT axcn/iyaTa- 
45 unoMHyK) xo/iOHHy 1 w ueMCMTtipyioi ee. 
fla/iee ocymccTB/iniOT 6ypCHnc npOAyxTnano* 
ro o6beKT3 4 aoaotom, AHOMerp Koioporo 
Menbuje BuyTpcHMero. AwaMCtpa 3K.cn/iynra- 
uhommoii ko/iohhw 1. nocne *«cro pacittupffiOT 
50 cro pa3flBu»:MWMu pociuMpwTcnuMii. Bwnon- 
hpjot pa6oibJ no n3MepciniK) <|>axTHMcCKoro 
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/uianerpa cToona ckbcDKhmw. CoGup3K>T nep- 
(]>opiipooaHMy»o o6ca/lMyio KO/ionny 3 Tpy6 H3 
MeTanna c naMATbK) uii/iMHApwMecKoft <J>opmu 
c napyxHWM A^aMeTpoM. paoMWM fluaMeTpy 
pacuJnpeMHorocToo,iacKBa>KHHw. FlepeAcny- 

CKOM O CKB33KWHy nep<t>OpupOBaHHOW KO/lOHHe 

3 npi^awT <{)OpMy c nonepeMMWMw paaMepa- 
mil o6ecneMMBa»omtiMii CBo6oAHbivi cnycx ee 
c uHTcpBan aaneraHM.q npoAy*™nnoro o6be»c- 
Ta 4. C ncMombio 3/ieKTpoHarpeoaTensi w/iw 
ApyruM nyier.i ocyiuecTB/i»K>T Harpea CTepxHP 
c noM3 TbK) ao pacMeTHou teMnepaiypy. ripn 
3tom ciepxcHK c naMaTbio BOCCTanaBnwBaeT 
cook) nepBonaMa/ibiiyK) 4>opMy. 

n p n m e p. BypeHne noA axcn/iyaTaiuiOH- 
Hyio KO/iOHHy ao rny6MHW 2C00 m ocymecTB/iatOT 
*o/iotom 0 215.9 mm. Ha yxa3aHHy»o rny6nHy 

CnyCK3K)T 3r-Cn/iyaT3aV10HHy»O KOHOHHy H3 

ipy6 (5 168 mm c tojiiumhom 10 mm h ueMeH* 
TiipyioT. 3a/ieraK>utn* hiijkg npoAyxTMBHWrt 
o6bCKT pasGypweaiOT ao/jotom 0 145 mm ao 
npocKTHOvi rny6nMbi 2020 m. 3aieM ctbo/i 
CKeaxuiiu pacujnp»»OT paaABwxHbiMW pac- 
ujupiiTonKMv*. ao A^sueTpa 0 250 mm. 143 
MerannacnaMqibKDH3rOTaB/ineaK)Tnep<t>opu- 
pooaHHyio KonOHiiy aaiinoA-L m 22 m m p33Me- 
pauiu di-148 mm. d2=250 mm. Ko/iOMHy 
AO't>opMnpyK)r. npiviao nonepeMHOMy npo<t>- 
tmio wvi r<a <t>vir. 4 c HDw60/1blIJWM A^aMeTpoM 
nonepeMMoro ccMentiw d3= 140 mm. mto o6ecne- 
MiioaeT Konbuenow 333op. paenwii 4 mm. c 

GHytpeMHlIM A w 3MGTpOM 3KCn/iy3TaUHOHHOM 

KO/ioiiHbi 148 mm u. cneAOB3Tenbno. cbo6oa- 
ny»o TpaMcnopmpOBKy noraCmon koaohhw b 
MHTepea/i 3aneraMn*i npoAY^TUBMoro o6beKTa. 
CnyCK3K)T Ae^opMnpoB3MMy»o KO/ionHy na 
K36cne b ckbo^hhy ao ynopa c ec aaSoeM. 
B k/iiombot cucteMy mexTponarpeBa. riocne 
©biAep*™ o FCMCMM9 onpeAe/iCHHoro epene- 
hm noTatiHa^ ko/iohh3 BOCCTaHaanMBaer cbok) 
nepsoMaMa/ibHYK) unnmviptiMecKyio 4>opMy c 
napyxHWM AnaweTpOM 250 mm. 

3K0H0MimecKaa a-i^eKTUBHOCTb ot oneA- 
penim npcAnaracMoro TCxnuM^cKOro petue- 
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hw« onpeAe/iflerc» AO"O m * mcnbMWM Acohtom 
ckb3)khhw. Flo 4>opMyne /l»on»on /*e6vtT ckbb- 
xwHbJ Q o6paTHO nponopunona/ieH HaTy- 
pa/ibHOMy norapnt{)My oTHomeMnw paA^yca 
KOHTypa nuTaHna (R«) " paA*yca CKBa>KMMbi 

(r C ). H3 OCH083HHH MerO npOW3BOAHTe/lbHOCTb 

CKBaxcviHb! c yae/inHeHMbiM paA^ycoM r C t npu 
npoMux paBMbix yc/iOBMRx onpeAenaeTCfl bw- 
pa*eMneM 
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Qi =Q 



In — 
In — 



npMHMMafl R<=200 m. rc-0.145 m, no/iyna- 
k>tQi-0.08CL 

TaKviM o6pa30M. AOCTuraeTCR yoe/inwcHue 
npovi3BOAHTe/ibHOCTM 3a cmct peanii3anMn 
npeA/taraeMoro rexMUMCCKoro peiueHvui. 

<PopMy/ia M3o6peTeHnn 

KoMCTpyxunfl 3a6ofl CKaaxuHbi. bk/i»om3K)- 
25 man 3Kcn/iyaT3UM0HHyK> koaoh Hy. cnymeM- 
ttyto AO KpOBAi^. npoAyxTMBHoro o6bexTa. 
pacuiMpeHHw^ ctbo/i cKBaxuHw b nHTepBane 
33/ieranna opOAyxTMBHoro o6beKTa. nep^opw- 
pOB3HMyiO KO/lOHMy o6c3AHbix Tpy6. yCT3HOB- 
/i eHHyK) npoTMB MHTepaana 3aneraHMfl 
npoAyxTMBHoro o6beKT3. 0T/iw43K>maa- 
c ji tcm. mtj. c ue/ibio yMeHbuueHMji rpyAoeM- 
koctm pa6oT ny8e/in^eHM9 npon3BOAHTeflbHO- 

CTM nep4>OpMpOBaMM3« K0/10MM3 

o6c3ahwx Tpy6 BunonHena M3 MeTan/ia c na- 
M»TbK). BOCCTaMaB/inaajomePi nepflOHana/ibv 
nyio 4>opMy naciie cnycKa b MHTepaa/i 
Kpen/ieHMfl. npuneM HapyxcHbt^i A"3MeTp nep- 
4>opnpoBaHHOv% KonoHMW o6caAMbix Tpy6 nep- 

40 BOM3Ma/lbHOM UMAHHApHHeCKOM 4>OpMbl p3BeH 

AnaMetpy CTBO/ia ckb3*mhu, a BHyTpeHMvi^ 
AM3M6Tp 6onbiue BHyTpcMHCf o AnaweTpa axe- 
n/iyaTaunoHHOM ko/iohhw. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 

dwell 
Fig. 1 



[vertically along right margin] 
(19)SU (in l730429 Al 



[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing arid 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A— A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions d] = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 




[sic- one of the r w y 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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